Various aspects of modern statistical physics and meteorology can be tied to- 
I. INTRODUCTION AND FOREWORD
The author came into this subject starting from previous work in econophysics, when he observed that some "weather derivatives" were in use, and some sort of game initiated by the Frankfurt Deutsche Börse 1 in order to attract customers which could predict the temperature in various cities within a certain lapse of time, and win some prize thereafter. This subject was similar to predicting the S&P500 or other financial index values at a certain future time. Whence various techniques which were used in econophysics, like the detrended fluctuation analysis, the multifractals, the moving average crossing techniques, etc. could be attempted from scratch.
Beside the weather (temperature) derivatives other effects are of interest.
Much is said and written about e.g. the ozone layer and the Kyoto "agreement". The El Niño system is a great challenge to scientists. Since there is some data available under the form of time series, like the Southern Oscillation Index, it is of interest to look for trends, coherent structures, periods, correlations in noise, etc. in order to bring some knowledge, if possible basic parameters, to this meteorological field and expect to import some modern statistical physics ideas into such climatological phenomena. It appeared that other data are also available, like those obtained under various experiments, put into force by various agencies, like the Atlantic Stratocumulus Transition Experiment (ASTEX) for ocean surfaces or those of the Atmospheric Radiation Measurement Program 2,3 (ARM), among others.
However it appeared that the data is sometimes of rather limited value because of the lack of precision, or are biased because the raw data is already 2 transformed through models, and arbitrarily averaged ("filtered") whence even sometimes lacking the meaning it should contain. Therefore a great challenge comes through in order to sort out the wheat from the chaff in order to develop meaningful studies. I will mention most of the work to which I have contributed, being aware that I am failing to acknowledge many more important reports than those, -for what I truly apologize. There are very interesting lecture notes on the web for basic modules on meteorological training courses, e.g. one available through ECMWF website 4 .
In Sect.2, I will briefly comment on the history of meteorology. The notion of clouds, in Sect. 3, allows for bringing up the geometrical notion of fractals for meteorology work, thus scaling laws, and modern data analysis techniques.
Simple technical and useful approaches, based on standard statistical physics techniques and ideas, in particular based on the scaling hypothesis for phase transitions and percolation theory features will be found in Sect. 4.
II. HISTORICAL INTRODUCTION
From the beginning of times, the earth, sky, weather have been of great concern. As soon as agriculture, commerce, travelling on land and sea prevailed, men have wished to predict the weather. Later on airborne machines need atmosphere knowledge and weather predictions for best flying. Nowadays there is much money spent on weather predictions for sport activities.
It is known how the knowledge of weather (temperature, wind, humidity, ..) is relevant, (even f undamental !), e.g. in sailing races or in Formula 1 and car rally races. Let it be recalled the importance of knowing and predicting the wind (strength and directions), pressure and temperature at high altitude for the (recent) no-stop balloon round the world trip. The first to draw sea wind maps was Halley 5 , an admirer of Breslau administration. That followed the "classical" isobaths and isoheights (these are geometrical measures !!!) for sailors needing to go through channels. 
III. CLIMATE AND WEATHER. THE ROLE OF CLOUDS
Earth's climate is clearly determined by complex interactions between sun, oceans, atmosphere, land and biosphere 9, 10 . The composition of the atmosphere is particularly important because certain gases, including water vapor, carbon dioxide, etc., absorb heat radiated from Earth's surface. As the atmosphere warms up, it in turn radiates heat back to the surface that increases the earth's "mean surface temperature".
Much attention has been paid recently 11, 12 to the importance of the main components of the atmosphere, in particular clouds 13 , in the water three forms -vapor, liquid and solid, for buffering the global temperature against reduced or increased solar heating 14 . This leads to efforts to improve not only models of the earth's climate but also predictions of climate change 15 , as understood over long time intervals, in contrast to shorter time scales for weather forecast.
In fact, with respect to climatology the situation is very complicated because one does not even know what the evolution equations are. Since controlled experiments cannot be performed on the climate system, one relies on using ad hoc models to identify cause-and-effect relationships. Nowadays there are several climate models belonging to many different centers 16 . Their web sites not only carry sometimes the model output used to make images but also provide the source code. It seems relevant to point out here that the stochastic resonance idea was proposed to describe climatology evolution 17 . [27] [28] [29] [30] . Rain has also received much attenion [31] [32] [33] [34] [35] [36] [37] .
IV. MODERN STATISTICAL PHYSICS APPROACHES
Due to the nonlinear physics laws governing the phenomena in the atmosphere, the time series of the atmospheric quantities are usually nonstationary 38,39 as revealed by Fourier spectral analysis, -whih is usually the first technique to use. Recently, new techniques have been developed that can systematically eliminate trends and cycles in the data and thus reveal intrinsic dynamical properties such as correlations that are very often masked by nonstationarities, 40, 41 . Whence many studies reveal long-range power-law correlations in geophysics time series 39, 42 in particular in meteorology [43] [44] [45] [46] [47] [48] [49] [50] .
Multi-affine properties 25,51-59 can also be identified, using singular spectrum or/and wavelets.
There are different levels of essential interest for sorting out correlations 6 from data, in order to increase the confidence in predictability 60 
A. Ice in cirrus clouds
In clouds, ice appears in a variety of forms, shapes, depending on the formation mechanism and the atmospheric conditions 22, 51, 67, 68 . The cloud inner structure, content, temperature, life time, .. can be studied. In cirrus clouds, at temperatures colder than about −40 • C ice crystals form. Because of the vertical extent, ca. from about 4 to 14 km and higher, and the layered structure of such clouds one way of obtaining some information about their properties is mainly by using ground-based remote sensing instruments [69] [70] [71] [72] .
Attention can be focussed 50 
C. Cloud base height
The variations in the local α-exponent ("multi-affinity") suggest that the nature of the correlations change with time, so called intermittency phenomena. The evolution of the time series can be decomposed into successive persistent and anti-persistent sequences. It should be noted that the intermittency of a signal is related to existence of extreme events, thus a distribution of events away from a Gaussian distribution, in the evolution of the process that has generated the data. If the tails of the distribution function follow a power law, then the scaling exponent defines the critical order value after which the statistical moments of the signal diverge. Therefore it is of interest to probe the distribution of the fluctuations of a time dependent signal y(t) prior investigating its intermittency. Much work has been devoted to the cloud base height [54] [55] [56] , under various ABL conditions, and the LWP 57, 64 . Neither the distribution of the fluctuations of liquid water path signals nor those of the cloud base height appear to be Gaussian. The tails of the distribution follow a power law pointing to "large events" also occurring in the meteorological (space and time) framework. This may suggest routes for other models.
D. Sea Surface Temperature
Other time series analysis have been investigated searching for power law exponents, like in atmospheric 76 
